• KR Patent No. 10-0255565 ( Feb. 15, 2000), ETRI, "3S^t ^ 

^fl^H^ SH ^MtH ^-§- *l}7} 33 (Method And Apparatus for 

Multi-Mode Subtractive Interference Cancellation In Asynchronous Multi-Path Channels In CDMA 
System)" 

• Translation of abstract: This invention relates to method and apparatus for multi-mode 
subtractive interference cancellation for asynchronous multi-path channels in CDMA system. The 
interference noise which occurs due to the bit decision and multi-connection on an asynchronous 
multi-path channel may be removed in the unit of one bit or multiple bits. The last bit of the 
multiple bits is removed repeatedly in accordance with the characteristic of an asynchronous channel 
and it is removed not in the order of the power of each user signal on an asynchronous multi-path 
channel but in the order of the power of each of the multi-path signals of each user. The bit decision 
for reproducing a base-band signal approximates to a bit passed through the asynchronous multi-path 
channel by allocating a weight value and a coding process. An appropriate cancellation method can 
be chosen among various methods by considering the number of user, channel environment and 
hardware speed. The interference cancellation can be made repeatedly using only one stage. If the 
apparatus of interference cancellation is made in multiple stages, the number of stages and the 
connection line therebetween may be reduced compared to conventional parallel interference 
cancellation. 
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4) sag 



iEgg d§§^ Ai^asi m§;i pi xHyon/d°jae an a^st si mh si sxi 



Ok 

2E^i CfeS^(CDMA) Al^gJSI Cfg 3§ xH ^ Oil AH ^1 Cfg 2^ 3tf S Si JO «>g gi S XI Oil &m 310] Q. 

s5i a§ 3^ ^yoiiAi him at s^o^ a2J ^ & him ohy ci^ m^m b?im oi^oixmi bhi 

e ^ ohxisi uiMfe his:?i mgo\\ cqb} ^ x-^ismi ohoi, m§^i at m^ouM oi^ota 21 a{»» 

s>2| ^AiM fll^Shfe 3101 0[UZ} ^ A>S»3 H <M^£j 2 « MHolU, D\7t CH<* <M^ jh^CHI AfrSSte HIM ^§ 

¥0121 &X\D\ £-|£|» of 01 dl^l Cf§ 3^ xH^e ^Sl dlM2f 2JCHM ^Mo[7\\ S ^gOI XlSSfe 01 £H 2>£ *j|3H ^ ! 

^OilAi AFgXj- 4^2f XH^ ^32* SF = ?||0| 2 a 6*01 DOil gJg*g Z}£ SI XJ] <M^^- 4, 0^1 sf£ s 5^ & oj c+ ojog 

S SI JOg ^8*01 AISB 4* °i£E^ SI- CM, 6PI 2Jg Si %x\J[ Q&3IIM 3? 3ISSI Si JO »e0|| bjoH B 4= 

4= 3112, 2| e A>0|£| Q^dBI ^£ ^Ali 4» Z>£ SI X\H gjg ^ SXIM #6^01 CDMA Al^iysi g^IZ* ggS mJ} M ■ 

4- bie^i cn xnyoiiAisj a§ se si ^iti sxia ^iAie[a. 

t 

4 ( 
MM 

1^ ^ AUXfHj e^oi ^ZSSE. 

2^ =^l (synchronous) xH^OllAi AUX^ bl^§S| 

3^ dig ^(asynchronous) xHyoil/d ^ AfgXf bl^M^ 

4fe ^ ^S2J bie^l C|§ 3^ XH^OIlAiBi Cjg 5E SI ^ SxIM Afg^ 3E^i Cf^S^ A|^^2j =?^^. \ 

5^ bl=^| □§ 35 ^y01IAi£J CfB^ll C[§ S5E ^<^§ SI »1 §xl°J j 
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00: xny# m e#^n^(IF. ;<jiate frequency)£is 

02: m = &m (MIIPKRoot Pulse Shaping Filter) 
04: tHtti (Buffer) 406: ^S^I(Subtractor) 

08: 2f g^^KDetector #1, Detector #2 Detector #K)0il 2l£?£|fcr 2IX1 CH« £!s(Baseband signal) 

09: S#^l 1 (Detector #1)2| 2f U :H (Finger #1 .. .... Finger #L)0il gj^dfe 3I7H CH<* 61s. 

10: S&OI (Adder) 412: D\Xi CH« £]a 

14: B?\ mm §J ^(Timing Circuit) 

16: PN 3E tt» 3|(PN Code Generator) 

17: pn 2E i^lOil/H PN 3 H (Pseudo-random Noise code) 

18: PN 2?^#(PN despreading)^ H4>t(Walsh) ^^^(Walsh despreading)# S&Shfe ^£2| (Demodulator) 
19: xHgjJf ^§21 (Channel and Power Estimator) 

30-1: 1 (Detector #1)011 2l±z 2* BWFinger #1 Finger #L)2] xHyjlf 2^ *l%j\q\\M at 3^2J 2^2^ 

30-2: 2#}| 2(Detector #2)011 a* S^(Finger#1 Finger #L)2| xH^3f 2^ ^S^IOIiAi a* 3^21 

30-K: SS3I K(Detector #K)0I| at H^(Finger #1, .... Finger #L)2| XHtfjll- ^D\0{\M a* 3^2] 

32: XllOi }| (Mode Selector and Switch Controller) 

34-1: SE &™?\S$ ±mx\ *il 01 :> I Oil A1 m^S\0\ &mi\ 1 (Detector #1)21 at £i:H(Finger #1. .... Finger #L)0il £J^£lbr ^fltl 1(SW1) 
IOi ^fi 

34-2: EE «S!3|» ±9\X\ m0\D\0\\M #^£ICH 23?l 2(Detector #2)2] at ©^(Finger #1. .... Finger #L)0il 2J3£|*r ^flfl 1(SW1) 

i ch <ya 

34-K: EE £^:>I2} ^?|x| XHOPI0II/H ^EJCH 3 #21 K(Detector #K)2| at S^(Finger#1 Finger #L)0II 2J^!£I^ ±*?\x\ 1(SW1) 

\0\ Msi 

40-1: 1 (Detector #1)2J m?i 1 (Finger. #1 ) Oil 21$== ^^D\0\\M°1 

40-2: ^mo\ 1 (Detector #1)2J 1 (Finger #1 ) Oil xHy3f 2^ ^£PI0II/H «£tSt 
40-3: 2 #31 1 (Detector #1)21 SZH L(Finger # L)0il ^^^IO||A|2i 

40-4: 2^31 1 (Detector. #1)2| L(Finger # L)0il 2J£r j^Hy3f 2^ ^331011/d ^9 ^^3} fl^a 
12: lima:* CHI 01 El 3^*31 (Pilot and Data spreader) 

44: 3I.XI CH^i Wm\D\ fl'H ^9 S«*j» fltfg* «a-?| (Estimated Channel Processor) 

46: &g 01 I (Pulse Shaping Filter) 

48-1 £J 448-2: 3#I?I 1 (Detector #1)2| at £j:H(Finger #1. .... Finger #L)0II/H 01 »S 31X1 CH^ tim. 

48-3 Si 448-4: S»:7|- 2(Detector #2)2] at S7i(Finger #1, .... Finger #L)0||/H £1* OlllfS 3|X| CH« 

*8-5 » 448-6: 3^31 K(Detector #K)2| at S^(Rnger #1. .... Finger #L)0ilAi g§ 0t»@ 3|X1 CH<* <m^ 

50:' ilCH d| gtt3| (Maximal Ratio Combiner) 

>2: sJCH bl aSPISI 454: ¥0PI(Scale factor) 

56: SXPI (Clipper) . 458:' £>WI(456)2| SSJSt 

i0: 9&':>|(Adder) 462: 9^J7l(460)2i 

'0: xHy ^s^KChannel Decoder) ... 
'2: 2^9 bl^S m^o\^ U|e ^§(Bit Decision) 

^321 
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* »gs m=mm omm^(om. coma oiei &) Ai^g°i bii:>i a§ xHyoii/H2i cii se a^s s§ a* «jg ^ sxion a& 2 

blM^I di 35 iHySJ CDMA Al^fyOllAf Pf S^H5 #g Sii ghfcA|gj°5MI C OMA A|:*S2| 3^ g^s S?tA|3l 4* 

at en s^g si si sxioii ^ei 5101a. 

§ CDMA Al^g! ^ BSPI01IAi }|X|^E52J s^oil/H at AFgXf ^8^1 o>fe }|X|^2J 4>£PI0|| 3g> 20IQ e£H2| 21 # 

* Si JQI^ ^82* SI *i:h gJSOl 

leHBi si si jo ^s'g bii:>i xHyoiiAisi bi^ ^ #g si e^ai ^ aux^ P4> bi5 

H£lo^ £gE5 MgXF 4P* mitm^m «fl SI XHEI2J s^M ^XIXI £ofe ^^01 S?t8}0| 2fg SI fll^£| ^^01 il^o^ 

im. mw2\ ™m si *i:h ^sia si jhd\ »bs 355 oi^chs ^ aux* <m^oj g,» % mm ^ 2 

= mm am 35 ^yoim z^g si X021 £^oi a^sfe bsi Dmo. 

=e. mwsn *\M si Ma stgat si si xh:>pi bij & BE5 ?}& si aom smew ai^^ ^ at ys2g a 

+E5 ^?£jo^ 3^011 oFESHOPI* ^S6H XI ^ e§§ 3*.£!Ch 

: .eh #HH2| SI XHI* 3^ SI MDi AUXF 4^2} xHy S*3:0f ^^6^ o*E3ICH ^SEPh ^S 52 gJ 3°0|| 

>^°5 Afg» 421- ^331 ^^o^ SFE3ICH ^E?|- Eo>£r 3^ Z!£ SI fll*2| g^OI 2J±8Ffe B§i ^Q. 

^S0| 0l¥HX* 8fe DIM 

}&m, ¥ & J\?y ^xiise sh^spi ^oh bii^i at xnysj cdma Ai^goiiAi en s^^ s see ^ai^o^am 

CDMA A|^gj2j ^^31 m^M^ 4 3Egi Qfg^ AI^USJ b| = ^| Cfg 35 xH^ 0\\M°\ Cfg EE 2^6!^ SI *j|3H 

i SxIM Xllgofe GB D. ^^01 SID. 

^spi ^ ^soii mm om ee si m&^w^m tim.m ^M(Root) wwum d\% 

^ ttsim AHoKX PN ^E 5^3f XHEIM ofe B7H2f f U^OilAi AflofOI S| 

^SI(PN) 3E ^^^Pl- <M^0|| AH9 PN 3E2f PN 3E§ £!£ISfe PN 3E1 AfgoK* ^^^Pf ^ 

I 2IXH CH^_ PN ^^<^3I (Walsh) ^^<^o^ &5il2f, xHy^f ^J\J\ m^}U\E\21 ^!^3f ?|^3f ^^5^ & 

^^1 ^§9 S^^e MgSfOl EE <y^l^l2f ^?lxl ^ICH^PI- ^Ol 3^2^21 AhgXJ- xHy ^^3} ^ aj^ 5 ^ 

: o^E^ICH ^El I25lo^01 ^ ^§01 X|£!6fe 013 SI EE § HOil ^5>^ SI XII 71 EEf d^6f2, 30|| oHSo^l 2| S^|£| 
\ a^OB -^flXI KSWDS Ef^llSf, SICH bl 3»5Pt ^ AUJI^ UH OS 3^ <M^0ilAj£| V^ofXI &i g&6P| 9lflfl L 

l^i STIOilAi #^3^ ^111 £iCH bl ^25 ^^8F^ B3II2F, b|=^[ Cf^ 35 XH^e 3\m bl^2f 5lCH^ 5Afel b|e i§§ 3j . 
i ^16H ¥0PPF ^t^£h <M^0i| :f§^§ ?mn ^XPPF &X\m XHEIM Sfe B^||£f, £P| ^?|xl 1(SW1)I ^^§1- U^B, 

If^S^ QI0IEI *t^PF 4^1 gWK>|2| g^^HI PN 2E1 AHofOI ^4l(Walsh) af^a- PN ^<^e oHI, 

:5 ^9 5!^a fl«at *iappj ^ix-i ch« ^ii jh^s^ e^isf, £pi xh^s ^ixi cn« di^i &m o\mi\m o\w& ^ixi 

^!^5 e^j|2f, &D\ 0\W>& Dm Qi« ^11^ ^^P|01l/H C-joHXIb B?H2f, B«3PF bJBjOi] 39 SS ^IXH Pi« <y^0il/d 

PI CH6H£! <yM XH^(^^)6f^ B^il2f, £P| SI XIIXQ ms\ <M^^ KSWDS S^2| 0\W& 1\X] CH« <M^2f 

1^ 3S(SW2^|- R ^ XI Oil 2iS fDI)M gmoi ^^PIOIIAj DISH XI Qf g^2S ^ZJ Z!^ Sli AH 5^ <M^M DAI #^| H^OII 

y^OJ &ei ^?ix| KSWDS 4:^^ AH S XI ^<5JS b^E5 ^|^£|^ SI XII ^ 10*3011 SOJSMI BXI2f xHy 

I2f b|e ^^PPh ^>P| SI XII 1§1 <m^M AfgolOI 2^3 I§Slb B^ll^ OI^CHS! ^§£5 ghCI. 

.m. ^i^ ^^li ^^5PI ^ Ik^Oil cae Dfi EE SI Sxfe ^9 ^ZJ- ^U}^ timm ^IXn CH« 611^ ^^o^ 

- oiEPisf, ^>pi &m o\wj\m mm ^ixi ch« aj^m xisafPi ^i^ wm2f, ^^i lhihoiiai ^^si^ ^ixi ch« 

--^ s ^ PN 3E S^3f ^^2j xiaiM ofe 2[ S^o, mis spj ij^OHAi §S1 AlfolOI 2 

^ ^sOII Af§g PN 3E2I PN 2EI ^^ofe PN 3E ^^^|2f, PN 3EI AHoFOj ^IXi CH^ ^11 PN ^ 

^^H(walsh) ^^^|2f, XHy nfSjDIEioi xis > oj ^§6f^ aH y 3} ^§^|2f, ^^| XHy^f 2^ ^§P|0|| 

Afgofoi ^>pi 2 ^?im ^ain A^ixh ^2i- xHy ^ ^§ ^^6^ o\^no\ ^ei netafoi ^ ^soi 
sisfh: 01 an si Aii^i 2E§ noil <m%*±= si sei ^j^a^ noil mgoim ^ se^ini ^ sxoii ^?ixi ii^ee 
a ^^ixi xiicH^m, 2[ Anxh2i uh <ymoiW2j s^e v^a^xi s &af^i ?\m u\\s\ mumM m^s\b= tim.m sich bi ^ 

^^o^ ^iPi 01 ^^^I2f, bll^l Cfi ^5 AH^e ^^1 b|M2f i|Q|5 eMe[ b|5 ISi of^l ?|oH £P| §§^^ <M^0|| 

i,^ 5 ^ ^oi^ia, ^>Pi ¥oi^i2j e^oii <&x\m xnaiM a^ grxf^ia, £Pi &e> ^^ixi ie s^isi g^xpi2j 

2f PN 3EI AJS6KX PN 5fe Hf^^3f QIOIEfl m&D\2k. &J\ GHO|EI>^|0||A| 

E5 ^IXH CH« -<M^M XH^afe ^§9 xi=3f x-fg.P|2h XH^a ^IXI CH« tt^m 01 ^IXi CH^ <m^^ ^^s^ 

inpi2f f ^pi oiaa ^ith ch« cna^ sj^, ^pi tHinoji xisa ch^ ^soiiai'^i gchs n7i(aa)«^ ■ 

^I2f, B^^ion/ci g§ X||>|@ ^2J <M^^|- ^tl ^^jxl m 4i^oK H^o| Ql^a 91 XH CH« <M^2f ^ ^(^%\ 2D\ R¥|x| 
2iS ffH)M SSF01 CHoHX^ Cfg S^E5 ^ZJ SIS XU^e^ AH5g ^Jli C|A| I^| ^J^OU oj^a^OI ^e] ^?|x| 1S ^^g]- 

w\ AHexi ^<ya ^§^s u^o S 3ii^£jfe si xii^ sfsoii ^oiaMi a^ ^ s^hj ^pis*. si %w hi e^ei- ^21 <y 

M AFIofOI §M1 l§6^ XHy ^^^121 bl5 ^§9ie S^oFDI OI^CH^l 3i sxjog 

^92| gi 

aK §¥9 £31 ^5SoF01 g ^Si ^ All 31 ^§aP|5 °[Cf. 



1^ CDMA ^ Oie #AiO||Al ^| AfgXF2| B^PI ?5Ei UEft«Q. 
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I AfSXJSl B^OI (Subscriber #1. Subscr ' Subscriber #K)0ll/H a* MSHD\ ;-1) SS bl^ ^1^(1 00-1 . 100-2 . 10 

-K)fe WW ^^h^KWalsh spreader: 101-1. .ui-2 101-K)OIIAJ m&&H, If^i (Pilot signal generator: 102-1 102-2 

102-K) 0[\M timw 51^^1(104-1. 104-2 104-K) Oll/H t-\mX\H, PN 2E (Pseudo-random Noise code spread' 

r: 106-1. 106-2 106-K) OilAi «ttf£IO|. 2| AHX}2| 3>|Xi CH« <Ms(108-1. 108-2,.... 108-K) S 2i£9C|. 2| AHX*2| J\Xi Q)« 

^^(Root) Si OJIIIPKRoot Pulse shaping filter: 110-1. 110-2 110-K)2f D/A ^^^KDigital-to-Analog converter: 112-1 1 

2-2..... 112-K) m V£W ££}|(114-1, 114-2..... 114-K) Oil A1 *}£W0\\ 21§[ ^Ilf4* 23&:>> 301 2>EIIU(116-1 116-2 116-K) 

i esH #}| h-m ^<jloi^ s^^(+i. -i) §a di^ cJs^ nnjs! ^ii ^a^ioiiAi m^si <m^m uhb^o^' 

i^e ^cf. " " 

.iaa 01 § e<y »90n/rf a§ S^ Si H*2| nasw ^ i*gOII/Hfe e^l ^(Coherent Demodulation)© mm&o m?\ 

^(Coherent receiving) £ m& ^. A|£21 Zl^lb ?|^3f 2^2} xHy me*0|EJ2| fi^BCK iHy nfStOIEie ^§oPI ?| 

} & ^8 ^ ahj>m ?i§h ^ai9 nf^s s^6 r fe 2oiq. ^<y^i^ aiy ^221 a># ji±» soi timm Mmmw m^si 
i 4^ s ^§21 bie^i ae 3^ %\wo\\m2\ a§ en s§ mt\ ast A«e coma ai^u ?^m. e^e o^s* i* 



<ym(400)^ £ 4 Mfe BHIU(recerver antenna)2f B*D» ^^^((carrier frequency demodulator) 2f A/D H 

_H?l(Analog-to-Digital Converter)* ^^i 4-61 IF <y^(400)fe SE 1 2| a* 2£ A| AI-SB ^M(Root) 01 Hf 21(1 10-1 

110-2..... 110-Km ^(Root) %m 04»:>|(402)« X^l D\Xi CH« SSH0I fcHM (404)011 »SSO. 

iIH(404)2| 3IH CH« <M^i= 3^(408)M #oH 2J S#PI(Detector #1. Detector #2..... Detector #K)0il gJ^SIH, SHe ?|aH CH« 
3^(409)M mm ^ 3»:?|£| 2| ©^(Finger #1. Finger #2..... Finger #L)0il gs-€!Ch OjPlAi ^ 2#;>|2| ^| S^fe ^ A^Xf£J UH 

I^El PIXH CH« <iJ^g A^go^Ol BJ\ mm sl^(414)fe PN 3E ^^(PN code acquisition and tracking)^ xH£|M ffO. #^| 

l^(414)0IIAi m^<B m?\ SSI A^^Ol PN 2E ^^^l(416)fe <Ms0jj AFg^ PN PN 3H(417)M ^^e^P. 

ir^El PN 3H(417)e Ahgo^ ^2£^|(418)fe ^l^ CH« <^^(412)M PN ^^ci3f (Walsh) 6H2. JHyH} 2^ ^3^1(41 9)0||Ai 

r S m?\ (Detector #1, Detector #2..... Detector #K)°I ^ H^i(Finger#1 Finger #L)0ll 2ife 2^ ^S^I(419)0||A1 2 

[2^(430-1. 430-2..... 430-K)M A^oFOl 2E ±$\X\ ^IICH ^1(432)^ B^9\ M£X\ xHy ^ ^ 

\m o[^no\ ^ss ^^sfoi e ^soi xi^of^ o^y si jii^ se e noil ^s>^ si eei ^j^o^ <m§« @ sg ^ 

I H^Oil ^ S#9|£| ^ S^Oil 2ife ^^X|1(SW1)# (434-1, 434-2 434-K)M ^6H fflWSO. 

IQ) HI ^l,^l(450)fe 2| AFS»S| Cf§ £Js2J V^ohZI 8t3 a»»^l ?i5H H^OII/H #^£|fe(440-1 440-2 440- 

. 440-4) £ls.m iJCH HI ^s^s^ <M^(452)M 

IQI b| ^i,O|(450)^ UH Qm 3^ <y^0li OioH 3 61 s CHI 6HS5^ ^^CUSIblM 3^ ^3fS i^Sffe ^|^# e^Cf. 
l-^i ^ ^H^M >1^! bl^2[ £ICH^ ^A^6M! S A| bl^ i§§ SPI ^SH ¥01^1(454)^ lt^e[ <ys(452)0ll 

9»^i(456)fe &na xwm ma. o\d\m ¥«3i(454)^ ¥0i6f^ ^eg,^ «ia-*ga si jo hhoii oa si^cf 

'^l(456)fe S^0| 1 Olol- m 3^ Oil o,^^ o.a* 0 , ! 0 ,Ah oj g^ojj 1SJ ^ M p^j 5fe ^ ( -- 

■^l SAI bIM 1§§ xHy ^^^|(470)2f ^§7!(472)M aj^^ 01^^ ^1(470)2} bl^ ^§^I(472)M ^2! 6J 

^ Aizj- x\&m o^ism e tHms s^s^oi mm &mo\\M m^o\D\ toi^oia. 

Ol ^?ixi KSWDS n^^3f QlOlEi ar^2U4421tSUWK456)2| ^^^(458)Hf PN_3H(417iM M8»0I £ 

9\ <M^ 2^Am §iof}|| ^-H(Walsh) PN eICK aj-^I mttQ ^11 °J^o S ^is^ ^ g ^ ^ j 5 j -f442rtw ^r^. q, 

<iiis(445)S JH^e[Q. 

^ITH CH^ £jm(445)£r £ 121 ^ B^OP^ A| A^§[ ^^(Root) OlUf^Kl 10-1 . 110-2 110-K)2f £ 421 ¥^(Root) ^ 

01I^^|(402)^^ S>H£ .S^@ 33f a3fS ^Ul^ 01 W5| (446)011 A1 &m WBa'PIXI Cil^ (448-1. 448-2 448-3 448-4 

48-5. 448-6)^ 

S'OinFE! 3I7H Aj^(4 48 - 1f 443-2, 448-3. 448-4, 448-5, 448-6)fe J\&D\(46Q)0l\M CH8H5! £Js(462)^ SCf ^&^|(406)fe tHffl 
■04) Oil aHSQ ^IaH Qj^ <M^0i|/H (H8H£!-£IS(462)» fll^(B«) ^Cf. 

^i fjei s^^ ^AioiiAi e §m d^2| cii *osot oi^ s# jusoiiai oioi om 3^ 

£laOJI DIXl^ S^OI ^^@C|. 

51 SI «|^a ^ aj^^ ^eJ ^¥ixi KSWDM S^2| OULF£l CH^ 6J s (448- 1 . 448-2. 448-3. 448-4 448-5 448-6) 

3^(SW2 m R ?|X|0|| 2iM 0H)B mo\0\ 1\&D\(4W)0UM CHoHX^ CfAl §^| mm S|S(414)0|| S^Q ^,01 3f§o'^ oiDl'sei ^ 
Xi KSW1)e ^^e^ ^ S#5|2| 3| AH^^I ^§ii(440-2. 440-4,430-1 ,430-2, ...,430-K)« bh^o^ ge 

§oii ^omc*. oi3ig ^ ^§21 pi ee si ^i^^i &25 eis si jgi^M ^^skx ai^ ^ siie uei^p ^ g>s 

irlKEnhanced)^ IOi^ OlSe UEiyjCh 
W ^s^l(470)£f bl^ ^§5|(472)b SI fll>1 ^21 6j^(452)M AfgofOj §SI zim^Sl^ m%&Q. 
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E 2b (synchronous) xHyoil/d ^ AK J5#0I AIZ! ^Oil §1 if UEIfcHC}. BJ\ ^§ b|^0|| CHg> d!5 s ^ S-ye 

iM 3Mb OB blM2* =^5501 & b |E Vtiiuil i^^a. ^ A>gXf 121 d!5 10 || q|£ dlk 31 ZIS §g JOfe AUXf 22J d!5 131 
*HXf 321 bl5 1 AUX} 421 b!5 1°} 336^ I?| m^Q\\M2\ bl^ g§ §i flMb ^ b|5M B^5 OI^CH ^ 4^ 

n^U, ^^1 &#0ilAl xHy^ dl (asynchronous) ^i'i ^bCh 

E 3g blI3| xHyOllAi 2| AFgX>2J HI5M0I AIZ! &0|| £|XI SUM UE*fc«P. 01 3^ bl5011 QigK die ^ ^ S s flj^b 

* AHXF2I b| eg neioHOt §>Cf. 012 01^5 bie^l SH^ 0II/H2I bl5 §! Z>g gg EMb 2| AHXF21 d|5M B^5 01 
FOI XID1, C*4> bl52| g?lb ^ bl5 0|&. 2v AhgXf b|52| 2^ gS>X| 8*b 015 ?a 0lo> Old. 3£1P£ £ 42| blIH(404) 

id\s= o^ bi5 35n gssHot mo. 

\\BD\.m^0\\MS\ die 2*3 yg §1 fll^ 2> AHX>21 Cf4* dl5M B?I5 xHSl£lb BMOI S 6PI C}4 bl5 ^ Of 

b!5M *l>1 £H£I »2SJW, ^ g § jgj^oj a>il ffO. 

5. £ 30il/d ¥ bl5M c+?l5 y« Si XWm. Sfb. 3¥2J 011 Oil A1, 2f A*S»£| 2^ 3M?P> AUXf 1-421 $=MZk 3fS»B Zf& SI* 

HX|. AfgXf 12| die ia . die 2}f aSHU 4»£!@ <M^0IIAi Xll^Ch AUXf 2 2J bl5 1^ b!5 2 g01|/H b|5 2 b AUXf 12] bl5 35} A| 
•i 2T b OflAI 2T b +t 2 2| ^aoilAI eUSOl 2i2HS M§Xf 121 b|5 ia b |5 2% 0101 £12ieOII£ 01 SSI MgXf 1 2| b|e 30i | 

^^a. 01^21 ^01° die^i xHyoiw ^ mbxm biMgoi ai^ ^011 §i sixi s^a^ ^oiiai ^2H^a. 

&8Ik 421 b|e 1^ b|e 2 eOil/H b|e 221 S^fe A\mX[ 121 b|M 3 S Mil 2T b Oil /d 2T b +U21 ?aa- AfgXf 221 bl^ 3 g A|ZV2T b +t 2 
1IA1 2T b +USl AfgXf 32J HIM 3 g AI2I 2T b +t 3 CXI Ai 2T b +UH| ?&0\\M W&S\0\ &oo S aa se j,,^ XHaJ oj sa> 7hX|X | ^ 

^Pl OIIOIlAi ^ bh2f ^01 blgPI SHy0||A121 blM ^§ gi ^|^M B^ol 2| Mg^21 Cf4^ bl^ xH£|6^ MgX\ 4 

'+ e^F^4-^ Z.^ SI XHBI21 ^fXIXI Solb ^ZIOI ^^6f01 Zf^ Sg jji^oj ^^oi BSi ^^Cf. 

* ^ soil Aib ^^I2i sxiiss 0^^ iroi mmmo. 

c 3011 ¥ bl^e Ef^lS bIM 1§§ oFb 3^011 mm M1\S= MOWS] b|e(d|E 1. b|e 2, b|e z)m o\H, ^ b|e(b|e 1t y|s 2)0} 
ISehCf. OfXI^ b|e(b|e 3)*r Hl^ ^Oil XH^o^Ol Di £ SI HI 71 Oil ^ AIPH2J blM(b|e 3, U |M 4 f b|M 5)M X-Jdl^Cf 012} 

b|e g 0fX|^ bl^S XH£|6^ a JSg ^71 blgPI. jH^ 0HA|. B^6| bl^M blM ^§ K . Sil Xil^ofe gJSOil 

H ^2Ho^. M^Seh Z.^ Si. ^I^m ^X| Z}^ Si Xll^21 e^Al^lfe §Si JIZIO. 

I 121 ^1 A^gXPI- i^Sb X|^, XI SOII. 21 & . e^AKSSI 0|^S .Bgl.gs^ Ofd .2^51 ^§01 OB Clf » £4 21 4^ 21011 j 

■J^acf. 0|2f aoi ^W. jH^e blS^I(asynchronous).aaj» CHMCH Qm ^Cf. £ 42J 2| aa^KDetector #1, Detector ! 

"2 Detector #K)fe 2[ M^X[9\ &m.m xWolU . 2t S#2|0II ^ S ^ (Finger. #1 Finger #L)^ ^ AHXf2! &mo\ OB O 

I ^tlZ* <y^S xHEl ej-Qf. ^XI S^S . P§.3§ XH^OII/d sLimoi s^g ^5H,^ SI 2l§0ilAi SJCH 2 

1# 3rX|2 013 Z}^ SI XII 71 3}^0\\M ^j^£lX| S^^^ o^U 3i2S i|il9a 

1^21 SI Xll^i ^SOIIAib OtZi S^e^ .& ■ AfSXfSI 3^7Pf <y^£Jb ^, ^ ^SOIlAi^ Om AhgXf se^ie ^21 31 

1 <^^^a. ^Xll^. S ^^21 g^0|| dloH 2^21 OH^ .2|&a^S 7rX|°^, eh AHXf21 S^^IM ^^o^ 7|^2J Z>£ SI 

ll^i ^^'a ^^01 ^@Ch 2^21 3Sf S^S 7FXII2 Z>£ SI XJJ >| CHI 5§^£|2I angola ^ ^ 

^ CHI Af ^^ 2^21 351 ^Xlb il^fe e 2^21 3§I D[X\^ SQ- ^0]| <M^@Cf. 

I 421 2E <y^3|2f ^?|z| HI OUI (432) Oil Alb AUXF ^21 XH^ ^321 ^ ^^3fe oFH^ICH ZQBioK* ZfS S 

1 xji>i ^ 910. tr 4*. z>a si xii^ ciisi- ^a. 

dJQ), iflfEl s|g Z.^ M^i ^^(Enhanced Serial Interference Cancellation method: ESIC); 04*2| AHXI-2} xHy ^33} 12^21 61- 

= »0|^. Xl^^b 3^011 2E <y^2|2i- ^^Jxl HI 01 ^1(432)51- XII>i^ ^11 6^U. ^ tf^ShOl Z.^ Xil^M ohfe 3^21 

IJW, 31f9 31 ZIS X||^ ^S(Group-wise ESIC method: GESIC): P^21 AHXF2f ^^s} XH^ ^^21 S^^IOl^ X|^!£lfe 

1^011 2E £^12} ^¥|X| Xj)CH2l(432)2F Xj|7i^ <Mli 0|^ # ^ 4 01 ol- £ji»^01 Ml\m Sfe 3^21 

Z.^ flW ^^(Parallel Interference Cancellation method: PIC); £4*21 AUXfSf m£ xH^ l^Sa!} X1^21 o\El%\0\D\ X|?J£1^ 
1^011 £E &*»D\2\ ±mx\ X||012|(432)2r Xj|7i^ ^11 # 35 4-5 £^o>01. Zl^ Xil^M 6hfe 3^21 ^S. ^ 

£*im 31 ^Sl ZIS SB(GESIC-to-PIC method: GESPIC); Cf4^21 AJSXJ2J ^331 XH^21 o\^n0\D[ X|£!£lb 

g^oii <y^^i2f ^?ixi xii oi 21(432):^ m^m M^m Z!^ si xii^i xidi msoim^ oi& #354^ 01m ^ <M^sib ^01 

1^21 i^^e 3i5>i Z.^. M3\ AH6I3, <£D\ Z!^ SI xHdl 3} §011 Alb # 35 4-5 ££»o^ ^>^| 3^2| %M Z.^ X31 ^ 

ie M^o[0\ Z.^ XJIZH* 3^ 3¥2J 

' o h St ^^olb of^^llCH B^il5 S^S ell 3^01X1 3^011 ^ JlfolH £|oj ^^o S p. 

^I2| ^S Xl|71^|5 =?f*W ^ 2iC|. 

' s921 Om SE SI XIITl^lb. &Si B °}^5 Z.^ SI XII 71^ &^8fOJ A|^^ ^ ^oog Cf&^l5 3^ T|^21 ; 

\m M7\ ^g0i| dloH B 4^M 4- 2i3 f ^ & Ah0|21 2^<y2| 4-SE ^^A|^ 4- 21 Cf. ^1^21 SI XO ^^OilAl ^ B M0|2J 
!2i 4=b K(KL-1)2J ^ ^SOIIAl ^ e M0I21 3^^21 4-b SE 5 OHAlSf ^0| KL+2 0IU. 
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; SSI DBPil ae 2E SI ;2| Pg EE gjtfg Si Ii\?\D\ M(lnter%e Canceller #M)S* ^X\m PH I 

B^moj =?&&q. e 521 bie^i as 35 ^yoiiAisj pbpii am se si fli^i ?>^i w^m cdma ai^s 4*£iPi2i § 
^ o>en» up. 

: 42| IF £1^(400)2* S^th 4^ IF <ys(500)fe £ 421 ¥M(Root) &a 0*mP|(402)2> §SJ& ¥^(Root) gg 0* HH>| (502)§ ^3 PI : 

I Qie* £Ja(503) 5 22*5101 2* 3 Pg 2E U#a SI ^ PI (51 0-1 ,51 0-2 510-M)2| LH" tHIHOII XIS9P. 1 B Clf 2E B^g 

I *|P1PI(510-1)P> 61 g£ AIZI2J a& S§ OUIB. 2BC}§2E Si *!P1PI(510-2)P> 1 B Pg 2E 96f8 Si fljPi i 

K510-D0H a] timm ausio* siis Aia2j a& see eipi&p. ^pi §^§ pti^sfoi m-i b om se i^a si *iPiPiPh i: 
iss Aiaa si 3i?ia ehxis. m b pe se aaa si sipipi(5io-m)p> m-i b ps en a^a si aiPiPioiiAj a a :■ 
» AHo r oi oiis Mag as si aiPimot e^s §ai aaetci. 

-BPJI2I Qi 2E SI *IP1PIP> ?«B 3*?. Sfl SI fllPIPI M- 1 (Interference Canceller #M-1) B2| Si «»a PIXI Ql<* ^£ ■ 

148-1. 448-2. 448-3. 448-4. 448-5, 448-6) £r B M -i <L!^5 PI 2}S SI flIPIPI M(lnterference Canceller #M) B2S B^SIH. gg 
IBS PIU Ql^ 6!S(448-1. 448-2, 448-3. 448-4. 448-5. 448-6)Pf P^P|(460)0)| A| CH6HS! £la(462)£r A M -i £1^5 Cfl a« SI fl| 
IPI MOnterference Canceller #M) B2£ B^3H, 2E £ ^PI2f ^?lxl *ICH PI (432)21 C M -i £1^5 PI a« SI 31 Pi PI M 1 

iterference Canceller #M) B£5 2^@P. ^?]xl 2(SW2)2* ±¥\X\ 3(SW3)£ ^IxIM L5 *|CHo r 01 012 BP(|21 Am-i j» 8 m -i £!a 
f U^of2, P|X( Oi« £!S(412) AISOII/H ?IM« ^ R5 SIOJoKM e!XH BPII2I £ls>m V}<3o\^m MO\&Q. 

^g2j 

; wasi biiPi pg 35 *HyioiiAi2] ae ee a^a si ^? axie Ai§ei cdma Ai^g 4*<ypi*= bigpi cn xnyoiiAi 

S^^^ ^a a& Sli tl^2£ i,^ AHJo^MI. P|^2] AUXf 3^ ^Sf AHe> CDMA Al^g ^B Omei, }|£2J 
I »l ^Si AH§h CDMA Al^g 4-^PI2f P|^2| %m SI ^11 Pi ^gi AHeh CDMA AI^S ^^PISO A|^U2| ^0|H CH 

^ AUXfM ^gofOI Al^g]2| g^g ^ s^P^ 2iC|. 



i7) ^^21 g?| 

:^pa 1 . 

^S f^ni^ 0\E[D\m Plxi PIXi CH^ ^^6F0t tHSfOil . JHSSFfe BPllSf. 

PI tHIHOllAI m^B £\mm ^ S#P|2J Z| S PI Oil S^ofe BPII2f t 

pi gj^s Pin ch^ <^^m Ansfoi spi mm s^p r 2ja^si 3E5^i xnaie of^ BPim, 

PI ePI sJ^OIIAI IP| §at AHmOl 2|A^SI 22 ^^PIP^ <MSCHI Af§9 2IMSI Emm 2|AfSI 

EI ^^o^ BPII2I, 

PI 2JAhSI 3E1 AH5fOi ^£P|P r ^P| PIH CH^ 2JAhSI ^^<^2f ^m&5\tz BP]|2|, 

y^f 2^ ^§pipf jcfiy mafoiEiB s^ia a^ste ^ss^ BPtm. 

PI ^§9 3^^^ AHo^Ol 2E <y^PI2f ^?]X| JllOjPIP^ ^P| S^2^2J &$\m D\E\H, AUX^ 4-2[ jH^ £>3 ^ o^H^IOI US 
Ot OlE-j SI XII PI EE m now SI. XilPI 2E1 £^01. DOII ott^o^Pil ^1 3^P|21 ^ SP10II Si^ ^^jxl 1g BPll2f. 

CH bl ^i. v P|P* ^ AfgXf2J LPH Cli 3^ ^Ia0il/d2i V^oHI BfH ^f^^PI ?ioH LPH2J SPIOIIAI ^^£|^ <M^g SjCH b| ^1^ 

^Pl 35 ^H^M Pi£l b|^2f SJCH^ eAh^ bl^ 1§I P^SMI 6hPI ?|6H P*g& ^Of^lPh ^P| <M^o|| JlWWtW PF6H1 ^ 

PIP^ ^Xfsf xiaie Sfe BPll2f t 

pi ^ei ^xi ^m m^\s\ qioiei ^^pip^ ^pi ^x r Pi2i m^&m ^y^s 2jafsi 2e§ AHo r oi ^41 ^<^3i 2ms 

m&m o[^i f ^pi ^<^s <M^e °j^2s ^1^3} xiaip^ pixi ch« xH^afe BPii2h 

pi ih^s Pixi cn« £im.m %m oimPiM mm &m oms pixh ch« <m^^ ^^8f^ bpiisk 

PI %m 01 »a PIXH CH^ <M^PF P^OIOIIAI-CHSHXIfe BPim, 

^PIPF Wffl Oil X-iSS PIXH CH^ 6] ^ Oil Ai &P| QtoH^I ^il>l(^^l) BPJI2K 

PI SI XJIPH^! ^2J Ai^Pf B§1 ^?ix| 1^ ^^ei- SP12J ^a 01 PIXI CH^ <M^2| 91^ 3^(SW2 P^ R ?|x|01l 2ie CEH)S Ph 
PIOllAi CHoHXI Cli S^o^ ah^i z}ah see KIPI^ AH5S ^al PA| gPI S S CHI ^J^orOI Bel ^x| SPiPf AHU 

^S^M br^^5 PII^SJ^ SI X-iiPl HI § Oil ^OiohPil ofe B3I2}, 

y ,^sP|2f b|e ^§P|PF ^P| SI XHIX i§i ^21 ^ili MIohOi S£l ^§5^ BPlie S^ohOI oi^ois ^ 

^5 mfe 3Efi PIS^ A|^g2j bl#P| Om 35 xH^0ilAi2J Clg 2E SI Xj| >l 

2 . 

1 »0II 2J01A1, 

PI bllPI xHy0i|Aj2| b!5 §J as SI X^IXfe 2| AHXF2J ^ Cli 352J blMg c+?!5 XH£II^ CHMOf ^P| P^ bl5 g 0 ^ 

- OI^M i^21 XllPi xiaio^ ^S2S 6^ 3E^i CffS^ Al^gJ2| bl^PI Cl§ 35 XHyOIIA12| a§ EE 3<^a SI JQI 
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\=?& 3 . 

I 1 »0II 9Ji0\M, - 

►7i z>£ si n wmx Pi is <y^2j ^/hchs se 2E^t pes^ ai^sj bi§7i p 

j xHyoii/Hsj at 2E se %m as. 

l^S 4. 

I 1 &OII 2JL0\M. 

h7| £!CH bl aV^I^ 2* Mg#2| UH Pi 3£ tifiOHAISI V^ofJI &I2 S&Sf^l ?]oH UH2J S 71 Oil Al #^£li=r dai £|CH bl g 

t s^ss aewtr se ^iss5 2ess pes^ Ai^g°j ais^i pi w^chi/hsj pg 2E g^t* s§ *ji:h as. 

I?» 5. 

I 1 SOII %10\M. 

►7| bl§7| Df 3£ JHye 71 £! b|E2f 5|CHS eAf» bIM IS! SF7I ^5H £D\ J\m& ¥0i7|7F fclSOII J\^&m D\o\H 

*i£Jofe S# ^S2S ojte 3E^t Cl§§^ AI£B2| bie7| Pi 35 xH^OIIAiSI C[g SE 1,^8 SI jgj^H 

6 . 

I 1 »OII SICHAI, 

;oi se <y^^i §j ±$\x\ %\o\?\Di MBxy 4s aiy £*3 ^ sfesim ^?se 335^01 a»a ^ z}£ ^i^ as, nm sib z!£ 
1^1 as, si «« xiiti- as §j 3if& n§ zi£ mt\ as g noil ^g>^ oie e oieatoi z>g see *o se ^ 

!S5 3E^i a§§^ Al^gSJ bl=7| Pi xHyOI|Aj2| ag se sr^s SI »|7J as. 

1^9 7. 
I 1 »OII 

:oi pg ee a^s s§ xiitupf bh & BS5 z>g ss jii^g y^sfoi ai^^ ^ si^ se ^§2^ a^ p§§^ ai^s 

I H!§7| Pi 35 XHyO||Ai2] Pg EE Si XII 3H aS. 

I?» 8. 

I 1 »0|| Z10\M, 

■d\ se ^!>im mm Pi ee se ^i x ^ i « PBig ^^ofoi si se xo asoii dioH b 4e 4 ^ e afoisj 2 

!£2| 4E ^Ali 4 5iM ^§2§ Sfe 3ESS P§S^ Alr^gSI bl = 7| Pi §5 XHyOIIAIHI Pi EE ^ y ttm S§ JIM ^g. 
9. 

oi ¥^ o\wi\m mm ^ixi ch^ ttsim xisa^i ?ie} wmsf, 

WIHOIIAI #^E|^ J\X1 CH« illl Sj^ES 6^01 PN 3E 5^31 xHE.(M ^ S^2| m^9}, 

7i e^i mm m^ouM #7i §s§ Ahgahoj <m^oii Afes pn sesj- e^si pn 3e§ pn 3e ^^7121, 

71 PN 3E1 AfgofOl ^71 7IXH C«<* pn «l*#ofe ^27121, 

y nfafDi&oi §j s^^e ^sa^ xHym s<* ^§7121, 

7i ^H^2f ^3Jiofi/H s^s^e A^eaK)i ^71 s^^2j af^xf ^21 o\^%\o\ ^e§ naafoi oiei 

L v e JIITi EEi 3011 i^br Se ^171 2EI ij^M 3011 oH&oMI ^ S#7|2J ^ §71011 ^?|x| 1g SE <y^^|2f 
CH7|£f, 

AF§^2| UH Pi 35 <il^0||Aj2i ±r^o\X\ 8f3 li^of7| ?|5f| UH2| S710II/H #^E|^ ^11 5|CH bl S^E5 ^tho^ 

CH bl 

#71 Pi 35 Xjjye 71£! b|M2f 2JCH5 5AF§[ bl5 i§§ oF7| ^loH ^>0| ^i^e} <m ^ Oil ^^i^M 7hSFfe 7Fi^ ¥017l2f ( 
71 7fi& ^017121 #^0|| g^X^sf xHdlM 6^ ^XF7|£f, 

7| ^^jxl ie g^oj o^ x ^,oj gc*g^ ah^^ PN 3EI Afg6F0i PN SF^ E^SHI QII0IEI m><^^|2f ( 

7| Hf^^3f GllOia ^<^7| CHI AH <M^e £J^S5 7|X-j CH« <M^M IH^ofe ^§9 ^^31 ^a|7|2} t 

71 JH^@ 71X1 CH« 01Ilf£! 7|Xi CH« <M^^ ^^ofe £1! 01 IIP 1 21, 

71 01 1»a 7173 CH^ <y^M Poffe 7F<^7|2f, 

71 fcHQIOil 7IXH ^JSOJI/H ^7| CHoHS <^^M HI 71(^^)3^ iS^ISh 
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n\ ^£J\o\\m s§ %L2\ i a x\ )m s:H2i onus c aw ?i» 2^ r r ?moii °im 

H)M MSKH GiSHE pe S^2S ^ZJ ZJfi AH^ DAI §31 Sj= SJ^un gJ^ofOl i^el >^x| 1^ ±&& S^r AH 

i^ii ^s&e b[g25 s§ *ii:h 21 soil smsmi a r ^ ^ g^oj i\&?\9t. 

*fe 3Eft ci^s^ Ai^gsj uie^i at xHyoiwsi s§ 3*1. 
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